Infrared optical properties of a large family of BEDT-TTF salts with mercury-halide anions are studied which exhibit different types of electron-vibrational spectra.
Introduction
Some of the salts of bis(ethylenedithio)tetrathiafulvalene (BEDT-TTF or ET) exhibit superconductivity to 13 K. A modified weak coupling BCS mechanism of superconductivity may be considered for these systems which include the effects of intramolecular vibrations [1, 2] . Study of infrared optical properties is a good method for investigating electron-molecular vibrations interaction in organic conductors.
Salts of ET with halide-mercurate anions form a wide class of organic conductors with a variety of electrical properties (from dielectrics to superconductors) [3] [4] [5] [6] [7] [8] [9] . In this paper we present the results of the study of optical properties of a large family of such salts.
Experimental
The synthesis of the studied crystals is described elsewhere [3] [4] [5] [6] [7] [8] . We measured the polarized reflectivity in the region of 300-5000 cm -1 for single crystals from the crystal plain containing conducting sheets of ET molecules. Reflectivity is measured for the two main optical directions in this plane, for which the largest difference between the two spectra is observed.
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Results and discussion
Typical reflectivity spectra of ET salts with halide-mercurate anions are given in Figs. 1, 2. Two types of IR reflectivity spectra may be considered from the given data. The typical representative of the type 1 may be the spectra of K-phase structure superconducting compounds (ET) 4Hg3-δX3 (X = Cl, Br) [10] [11] [12] (Fig. la) . This kind of spectra contains a characteristic group of electron-vibrational bands with main maxima at about 1250 and 1350 cm -1 and also bands at about 850 and 400 cm-1 . These bands are attributed to electron-vibrational interaction involving totally symmetric intramolecular vibrational modes which is confirmed by theoretical analysis of IR spectra with the use of the "phase phonons" model [10] [11] [12] .
The typical representative of compounds with type 2 spectra is a family (ET)8[Hg2X6(C6H5Y)]2 (X = Cl, Br) (Fig. 2a) . Such spectra do not contain vibrational peaks characteristic of the type 1 and exhibit only a weak broad hump in the region of 1000-1400 cm -1 . This may be accounted for by including of non-totally symmetric vibrational modes in the process of the electron-phonon interaction, which is confirmed by the model calculations of reflectivity spectra for (ET)8[Hg2X6(C6HsY)]2 [14] .
The reason for involving of non-totally symmetric vibrational modes may be violation of molecular symmetry during the process of intermolecular charge transfer. This, in turn, may result from the "side-by-side" manner of intramolecular interaction due to shortened S... S contacts between side sulfur atoms of ET molecules which is characteristic of (ET)8[Hg2X6(C6H5Y ) ]2 family [4, 14] .
The spectra of semiconducting [5] (ET)4Hg3I8 belong to the type 2 (Fig. 2b) . Its crystal structure contains sheets of ET molecules which interact mostly in "side-by-side" mode [5] . The crystal structure of (ET)4Hg2I6 reminds that of (ET)4Hg3I8 differing by doubling of one of periods and some details of molecular orientation [6] . In spite of this, the spectrum of this compound in one of polarizations is close to type 1 (Fig. lb) .
The type 2 spectra of (d8-ET)8[Hg2Cl6(C6H5 C l)]2 and (d8-ET)4Hg3 I8 (Fig. 2a,b) are close to that of analogous protonated salts. This is in contrast with the type 1 spectra of K-phase compounds, for which lack of resolution is observed in the region of 1200-1400 cm -1 for deuterated salts [13] .
(ET)8[Hg2Br6(CH3C6H4Cl)]2 exhibits the type 2 spectrum like the compounds of (ET)8[Hg2X6 ( C6 H 5Y)]2 family in spite of the fact that its structure differs from theirs and belongs to α-type [8] .
(d8-ET)HgBr3 is isostructural with its protonated analog [15] , which contains dimerized stacks of ET molecules. Its spectrum may be considered as intermediate between types 1 and 2, which may be partially due to 1:1 composition.
